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SPECIFICATION (1) 

1. Title of the Device 

LIQUID CRYSTAL DISPLAY DEVICE 

2. Claims 

(1) A liquid crystal display device [i] which comprises 

a liquid crystal panel in which a plurality of tape carriers having driving ICs mounted thereon 
are connected to the peripheral edge portions (of the panel], 

a frame-foim outer frame body made of metal in which a front surface part that covers the 
peripheral edge portions of this liquid crystal panel from the front surface side and depth parts 
that are oriented in the direction of depth from the outer periphery of this front surface part are 
formed by bending, and 

an inner frame body made of metal in which a Oat surface part that covers the peripheral 
edge portions of the above-mentioned liquid crystal panel from the back surface side and joining 
parts that are oriented in the direction of depth from at least portions of the outer periphery of 
this flat surface part are formed by bending, and 

[ii] in which the peripheral edge portions of the above-mentioned liquid crystal panel are 
clamped between the front surface part of the outer frame body and the flat surface part of the 
inner frame body, and the depth parts of the outer frame body and the joining parts of the inner 
frame body are joined, 

this liquid crystal display device being characterized in that 

the depth parts of the above-mentioned outer frame body and the joining parts of the inner 
frame body are fastened by one-sided fastening rivets that are fastened by mounting from the 
outside. 

3. Detailed Description of the Device 

(Object of the Device) 

(Field of Industrial Utilization) 

The present device relates to a liquid crystal display device which is used in liquid crystal 
televisions, etc. 

(Prior Alt) 

In various types of liquid crystal display devices such as liquid crystal televisions, the display 
part is formed with a large size; however, it is desirable that the electronic circuits other than the 
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display part be as small as possible, and that these circuits be assembled in a compact manner. 
The liquid crystal display device described in Japanese Patent Application Kokai No. Hl-237591 
has previously been proposed as a liquid crystal display device that meets such requirements. 

This previously proposed liquid crystal display device comprises a frame-form outer frame 
body made of metal in which terminals on the peripheral edge portions of a liquid crystal display 
panel and terminals on a plurality of tape carriers having driving ICs mounted thereon are 
connected via anisotropic conductive films, in which the tape carriers are bent in the direction of 
depth with respect to the connecting surfaces in the vicinity of the outsides of these connection 
parts, and in which a front surface part that covers the peripheral edge parts of the above- 
mentioned liquid crystal panel from the front surface side and depth parts that are oriented in the 
direction of depth from the outer periphery of this front surface part are formed by bending, and 
an inner frame body made of metal in which a flat surface part that covers the peripheral edge 
portions of the above-mentioned liquid crystal panel from the back surface side and joining parts 
that are oriented in the direction of depth from the comer parts of the outer periphery of this flat 
surface part are formed by bending. [In this liquid crystal display device,] the peripheral edge 
portions of the above-mentioned liquid crystal panel are clamped between the front surface part 
of the outer frame body and the flat surface part of the inner frame body, and the depth parts of 
the outer frame body and joining parts of the inner frame body are joined. Furthermore, the 
input terminals of the above-mentioned tape carriers are cormected to the terminals of circuit 
wiring formed as an integral part of the above-mentioned outer frame body, the connection parts 
of the liquid crystal panel and tape carriers that are connected by the anisotropic conductive fihns 
are covered and pressed from the inside and outside, and the outsides of the portions of the tape 
carriers that are bent in the direction of depth are covered by the depth parts [of the outer frame 
body]. 

Thus, as a resuU of the tape carriers connected to the liquid crystal panel being bent in the 
direction of depth with respect to the connecting surfaces in the vicinity of the outsides of the 
connection parts, these connection parts and bent parts being covered from the inside and outside 
by the outer frame body and inner frame body, and the connection parts being clamped from the 
inside and outside by the front surface part of the outer frame body and the flat surface part of 
the inner frame body, no external force in the stripping direction is applied to the connection 
parts. Accordingly, no faulty connections are generated in the terminal parts of the liquid crystal 
panel, and a good connection state is maintained. Moreover, the device can be made compact. 
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In this case, the liquid crystal panel is clamped by fastening the depth parts of the outer frame 
body and the joining parts of the inner frame body; conventionally, the joining of the outer frame 
body and inner frame body has been accomplished by means of screws and nuts. 

Specifically, screws are passed through fastening holes formed in the depth parts of the outer 
frame body and joining parts of the inner frame body from the outside of the outer frame body, 
and are fastened by being engaged with nuts on the inside of the inner frame body. 

(Problems that the Device is to Solve) 

In the case of the above-mentioned liquid crystal display device, the fastening of the outer 
frame body and inner frame body is accomplished by means of screws and nuts in a small space 
located on the inside of the inner frame body; consequently, the working characteristics are poor 
and time is required for the [fastening] work, so that this device is not suited for a mass 
production process. 

The object of the present device is to provide a liquid crystal display device which has good 
working characteristics in temis of manufacture, so that the effort required in the assembly work 
can be reduced, and the working time can be shortened, thus providing [suitable] mass 
production characteristics and allowing a reduction in the manufacturing cost. 

(Constitution of the Device) 

(Means for Solving the Problems) 

The present device is a liquid crystal display device [i] which comprises a liquid crystal panel 
in which a plurality of tape carriers having driving ICs mounted thereon are connected to the 
peripheral edge portions [of the panel], a frame-fomi outer frame body made of metal in which a 
front surface part that covers the peripheral edge portions of this liquid ciystal panel from the 
front surface side and depth parts that are oriented in the direction of depth from the outer 
periphery of this front surface part are formed by bending, and an inner frame body made of 
metal in which a flat surface part that covers the peripheral edge portions of the above-mentioned 
liquid crystal panel from the back surface side and joining parts that are oriented in the direction 
of depth from at least portions of the outer periphery of this flat surface part are formed by 
bending, and [ii] in which the peripheral edge portions of the above-mentioned liquid crystal 
panel are clamped between the front surface part of the outer frame body and the flat surface part 
of the inner frame body, and the depth parts of the outer frame body and the joining parts of the 
inner frame body are joined, [this liquid crystal display device being characterized in that] the 
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depth parts of the above-mentioned outer frame body and the joining parts of the inner frame 
body are fastened by one-sided fastening rivets that are fastened by mounting from the outside. 

(Operation) 

In the present device, the depth parts of the outer frame body and the joining parts of the 
inner frame body are fastened by using one-sided fastening rivets, and mounting [these rivets] 
from the outside of the outer frame body. 

(Embodiments) 

One embodiment of the present device will be described below with reference to the figures. 

In Figures 1, 2 and 3, the liquid crystal panel 1 1 is constructed as follows (in the same 
manner as in conventional [techniques]): namely, numerous TFTs and transparent electrodes, 
etc., that constitute unit pixels are installed on two glass substrates 1 1 A and 1 IB, and a liquid 
crystal is sealed between these two glass substrates 1 1 A and 1 IB. Furthermore, the glass 
substrate 11 A on the back surface side is formed so that this substrate is larger than the glass 
substrate 1 IB on the front surface side, with the edge portions of the glass substrate 1 1 A 
protruding to the outside. Furthermore, the four comer parts of these protruding edge portions 
are cut away so that oblique parts 1 la are formed. Furthermore, the liquid crystal panel 1 1 need 
not be a so-called TFT-LCD using the above-mentioned TFTs; this liquid crystal display panel 
11 may also be some other active matrix display device or dot matrix display device. In any 
case, the liquid crystal panel 1 1 has glass substrates 1 1 A and 1 IB, and numerous lead terminals 
that are used to drive the pixels are disposed on the peripheral edge portions (on three sides in the 
case shown in the figures) of the glass substrate 1 1 A on the back surface side. The numbers of 
these terminals, i.e., the number m in the vertical direction and the number n in the horizontal 
direction, are generally indicated by Z = /w x /i, where Z is the total number of pixels. For 
example, if Z 1 1 5,200 pixels are lined up on a display surface with a diagonal size of 4 inches 
in the liquid crystal panel 1 1, then 240 terminals in the vertical direction and 480 terminals in the 
horizontal direction are required. Furthermore, for example, ICs in which 120 elements are 
contained in one chip are used in both the vertical direction and the horizontal direction as the 
driving ICs that drive the respective pixels via these respective terminals. Specifically, driving in 
the vertical direction is performed using two ICs with 120 elements, and driving in the horizontal 
direction is performed using four ICs with 120 elements. 

Here, the vertical sides and horizontal sides of the display part with a diagonal size of 4 
inches are 60 mm x 80 mm. If the pitch of the terminals disposed on the peripheral edge 
portions of the liquid crystal panel 1 1 is less than 200 ^m, a high degree of connection 
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technology is required, so that connection becomes difficult. Accordingly, the terminal pitch is 
set at 333 fim by dividing the direction of the horizontal sides into upper and lower sides, and 
installing two ICs on each of these sides. Furthermore, in the vertical direction, the terminal 
pitch is 2S0 ^m even on a single side, so that two ICs are installed on a single side alone. 

Both of such vertical direction ICs 12Y and horizontal direction ICs 12X are respectively 
mounted on and electrically coruiected to a plurality of corresponding tape carriers 13Y and 13X. 
In this connection, following the positional aligimient of the terminals of the ICs 12X and 12Y 
on which gold (Au) bumps are formed and the terminals of the tape carriers 13X and 13Y 
constituting a polyimide film base in which copper (Cu) leads are plated with tin (Sn), the 
terminals are joined by applying heat and pressure so that Au/Sn eutectic [crystallization] is 
caused to take place. 

Next, the carrier tapes 13X and 13Y on which the ICs 12X and 12Y haye been mounted as 
described above are connected to the terminals on the peripheral edge portions of the liquid 
crystal panel 1 1. This connection is accomplished using anisotropic conductive films. 
Specifically, the temiinals of the liquid crystal panel 1 1 and the output terminals of the tape 
carriers 13X and 13Y are formed at the same pitch; then, after the positions of these terminals are 
aligned, anisotropic conductive films are interposed, and the terminals are connected by the 
application of heat and pressure. 

1 6 indicates an outer frame body made of metal; for example, this outer firame body is 
formed by a metal plate consisting of thin stainless steel, etc., with a thickness of approximately 
0.5 to 1 .0 mm. This outer fi-ame body 16 has a fi-ame shape comprising a planar fi"ont surface 
part 16a that covers the fi-ont surface peripheral edge portions of the above-mentioned liquid 
crystal panel 11, and depth parts 1 6b which are bent at right angles (as shown in the figures) or 
even more acute angles in the direction of depth from the outer periphery of the above- 
mentioned fi-ont surface part 16a. Furthermore, oblique joining surfaces 16c which correspond 
to the respective oblique parts 1 la of the above-mentioned liquid crystal panel 1 1 are formed on 
the four comer parts of the depth parts 16b, and fastening holes 17 are formed in these joining 
surfaces 16c. Moreover, circuit wiring 1 8 is integrally formed on the inside surfaces of the depth 
parts 16b. This circuit wiring 18 respectively connects the terminal groups of the above- 
mentioned driving ICs 12X and 12Y, and provides specified voltages or signals to the input 
terminals of the driving ICs 12X and 12Y. 

19 indicates an inner frame body made of metal, which is disposed on the inside of the 
above-mentioned outer frame body 16. In this inner frame body 19, a flat surface part 19a which 
faces the front surface part 16a of the above-mentioned outer frame body 16, and joining parts 
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19b which face the joining surfaces 16c at the comer parts of the depth parts 16b of the above- 
mentioned outer frame body 16 from the outsides of the four comer parts of the above- 
mentioned flat surface part 19a. are fomied by bending. Furthermore, fastening holes 20 are 
formed in these joining parts 19b. 

After the above-mentioned respective tape carriers 13X and 13Y have thus been connected to 
the temiinals of the liquid crystal panel 1 1, [the tape carriers] are bent in the direction of depth 
with respect to the connecting surfaces in the vicinity of the outsides of the connection parts. 

In this state, the above-nientioned outer frame body 16 is caused to cover [the liquid crystal 
panel 11] from the side of the front surface of the liquid crystal panel 1 1, the connection parts of 
the terminals of the liquid crystal panel 1 1 and the tape carriers 13X and 13 Y connected by the 
anisotropic conductive fihns are covered from the front surface side by the front surface part 1 6a, 
and these parts are pressed by interposing a cushioning material 21 such as rubber, thus 
providing protection so that the bonded portions are not stripped. Furthermore, the portions of 
the tape carriers 13X and 13Y that are bent in the direction of depth, and the ICs 12X and 12Y 
that are mounted on these portions of the tape carriers, are covered and protected from the 
outside by the depth parts 1 6b of the outer frame body 16. 

Furthermore, the inner frame body 19 is disposed on the inside of the above-mentioned outer 
fi^e body 16, the peripheral edge parts of the liquid crystal panel 1 1 are covered from the back 
surface side by the flat surface part 19a of the inner frame body 19, and the connection parts of 
the liquid crystal panel 1 1 and tape carriers 13X and 13Y that are connected by the anisotropic 
conductive films are clamped from the inside and outside (with a cushioning material 22 such as 
mbber interposed) by the front surface part 16a of the outer frame body 16 and the flat surface 
part 19a of the inner fi^e body 19. Moreover, the joining surfaces 16c of the comer parts in the 
depth parts 16b of the outer frame body 16 and the joining parts 19b of the inner frame body 19 
are fastened together by means of one-sided fastening rivets 25 via the fastening holes 17 and 20 
with spacers 23 interposed between the two parts. 

Furthermore, the input terminals of the tape carriers 13X and 13Y are connected by soldering 
to the terminals of the circuit wiring 18 that is integrally fomied on the inside surfaces of the 
depth parts 16b of the above-mentioned outer frame body 16. Specifically, the terminals on the 
input sides of the above-mentioned ICs 12X and 12Y are connected to the circuit wiring 18 via 
the tape carriers 13X and 13Y. 

As is shown in Figure 4 (A), the above-mentioned one-sided fastening rivets 25 [each] 
consist of a fastening body 26 and a mandrel 27. In the above-mentioned fastening body 26, a 
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flange part 26b is integrally formed on the outer circumferential portion of the outer end of a 
cylindrical part 26a that has a specified length. Furthermore, the mandrel 27 is formed as 
follows: specifically, a rod member 27a which protrudes for a considerable length to the outside 
is inserted into the above-mentioned cylindrical part 26a, a constricted part 27b is formed in this 
rod member 27a at a point near the inside end of the rod member 27a, and a pressing body 27c 
which is positioned inside the outer diameter of the above-mentioned cylindrical part 26a is 
attached to the inside end portion of the rod member 27a. Furthermore, the above-mentioned 
fastening body 26 is formed fi-om a metal material that is softer than [the material of] the 
mandrel 27. 

In a state in which the rivet 25 is passed through the spacer 23 from the fastening hole 17 in 
the joining surface 16c of the outer frame body 16 and inserted into the fastening hole 20 in the 
joining part 19b of the inner frame body 19, so that the flange part 26b of the fastening body 26 
contacts the counter-boring surface 17a of the fastening hole 17 as shown in Figure 4 (B), a 
fastening tool 28 is mounted on the rod member 27a of the mandrel 27 that protrudes to the 
outside. Next, this fastening tool 28 is operated, and is pulled outward so that the rod member 
27a of the mandrel 27 is pulled out to the outside in a state in which the fastening body 26 is held 
in a fixed position. As a result, since the fastening body 26 consists of a metal material that is 
softer than [the material of] the mandrel 27, the fastening body 26 is pressed by the pressing 
body 27c of the mandrel 27 so that the fastening body 26 undergoes plastic deformation, thus 
causing the formation of an expanded part 26d on the inside end portion of the cylindrical part 
26a of the fastening body 26. The outer frame body 16 and inner frame body 19 are fastened 
together between the flange part 26b and expanded part 26d. Next, as a resuh of the rod member 
27a being pulled even fiirther, the rod member 27a is cut from the constricted part 27b, and the 
major portion of the rod member 27a is pulled out to the outside with the pressing body 27c left 
in place, thus resulting in the fastened state shown in Figure 4 (C). Furthermore, in Figure 4 (C), 
a rivet 25 of the type in which the pressing body 27c is left in place is used; however, it would 
also of course be possible to use a rivet 25 of the type in which such a pressing body 27c is not 
left in place (as is shown in Figure 4 (D)). Thus, by joining the depth parts 16b of the outer 
frame body 16 and the joining parts 19b of the inner frame body 19 using one-sided fastening 
rivets 25, it is possible to fasten [these parts together] by work that is perfomned from the outside 
of the outer frame body 1 6. Accordingly, in the manufacture of the liquid crystal display device, 
the working characteristics are good, the amount of effort required for the assembly work can be 
reduced, and the working time can be shortened. 

(Effect of the Device) 
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In the present device, since the depth parts of the outer frame body and the joining parts of 
the inner frame body are fastened together by using one-sided fastening rivets and mounting 
these rivets from the outside of the outer frame body, the working characteristics in the 
manufacture [of the liquid crystal display device] are good, the amount of effort required for the 
assembly work can be reduced, and the working time can be shortened. Accordingly, 
characteristics [suitable] for mass production are obtained, and the manufacturing cost can be 
reduced. 

4. Brief Description of the Drawings 

Figure 1 is an exploded perspective view which shows one embodiment of the liquid crystal 
display device of the present device. Figures 2 and 3 are partial sectional views respectively 
showing the assembled state of [the device shown in] Figure 1 . Figures 4 (A), 4 (B), 4 (C) and 
4 (D) are sectional views showing the conditions of mounting of the one-sided fastening rivet 
shown in Figure 1, 

11... Liquid crystal panel; 12X. 12Y... Driving ICs; 13X, 13Y... Tape carriers; 16... Outer 
frame body; 16a... Front surface part; 16b... Depth parts; 19... Inner frame body; 19a... Flat 
surface part; 19b. . . Joining parts; 25. . . One-sided fastening rivet. 
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Figure 1 

11 : Liquid crystal panel 

12X: Driving IC 

13X: Taper carrier 

16: Outer frame body 

1 6a: Front surface part 

16b: Depth part 

19: Inner frame body 

1 9a: Flat surface part 

19b: Joining part 

25: Rivet 
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